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(54) TRIPHENYLAMINE DERIVATIVE, CHARGE TRANSPORT MATERIAL AND 
ELECTROPHOTOGRAPHIC PHOTORECEPTOR USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a new compound, good in 
solubility in a binder polymer without causing the 
deposition of a crystal or formation of a pinhole 
and useful as a charge transport material capable 
of manifesting high carrier mobility and providing 
a photoreceptor having a high sensitivity and a 
low residual potential. 

CONSTITUTION: This compound is expressed by 
formula I (R1 to R5 each is H, a lower alkyl, an 
alkoxy, a halogen or an aryl which may have a 
substituent group or R1 and R2 and R3 and R4 
each may mutually be bound to form rings; n is 0 
or 1), e.g. 4,4*-bis(4".4"-diphenyl-1",3"- 
butadienyDtriphenylamine. The compound 
expressed by formula I in which n is 1 is obtained 
by reacting a 4,4'- diformyltriphenylamine 

derivative expressed by formula II with a dialkyl *<«^ 
3,3- diarylallylphosphite expressed by formula III 
(R6 is a lower alkyl) in a molar amount of 2 times 

based on the compound expressed by formula II in the presence of a base at a 
temperature of ambient temperature to about 80°C. 
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0, R 1 , R 2 ,R 3 . R 4 , R 5 =H) O-fr* 
[0 0 5 9] (1) 4 -^l^/V- h J> 7x^;l/7^> 
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(9 a. R 5 =H) 
1 ]) y h/KD^^7^^^^^#ffi^T> ^^^V 
-^y»DMF (v?p«^V^AT^K) 2 9. 
gg^.^ 2 — v*^ * ox^ >3 0 0 m 1 £rffiMK 81 

j^tW5-iou i o#r*rc=»(fc***y a-3 
7. 5g^«TU ^-ci^r«m^b7t e ^v^hy 

7^x;VT^>'5 0 g£ 1, 2-^nPx^y200 
mllc^bfc*E^£> »T» 10^«Tl 
tfio ^O^. f?fitl8^ il^T (8 6t) ~?2m 
m&fcZ^ TLCtW^IB*fc«BU^6>BS» 
T £ Ufa, 

[00 6 0] #£P#> £J&*g*£*7k*3 y y h/^lc^ 
h/vxyiyyh/^M^ 6 0-6 5tT?y- 

7 8 g £r#fc 0 ^^t 2 ^7^3-/^^2 01^ 
U ^4 9. 9 g£#fc 0 
91^11X^8 9. 5% 
m. p. 1 3 8-1 3 8. 5t 
[00 6 1] (2) 4- (2' , 2* -v^^xvWfcfxi 
hy7xxyVT^y (lla, R 3 , R 4 , R 5 =H) 

1 y y f;wW77^3i:il#l^ _LIBtf>4 

-tvV^/Vhy^i^VT^y (9a) 3 0g, ^7x 
g> ^ i/^a 7 - i/-/»DM F 3 0 0 m 1 ^rttii 
e r t-^h^r^Kl 6 g^Sr^o^jqx. (25 — 50 

[0 0 6 2] »*PflL 3 y y b/wptofc 

AU F;vxy5 0 0mlTm JBEIft-^-*^ 

h^hy^^saeau 4- (2* , 2* 

/Hf xvl*0 h ]) 7x^7 ^(lla) Ojlfett* 4 

5 . 9 5 g £r#fc 0 
Sfftifc^ 9 8.8% 
m. p. 8 7-8 8t; 
[0 0 6 3] (3) 4-*/l^A'-4' - (2* * , 

2 » ■ -e^znJx/WfcTxi/u) h V 7xx;V7^ ^ (12 

a. R 3 ,R 4 , R 5 =H) <D&& 

7-WW3 1. 86gi;l, 
y2 7 7ml^^i#^^-10t, 10 

(2* 2' -^7x^tfx;U) h y ^zn^/VT^ V 
(lla) 46. 16g3rl, 2-^oo^l8 
5mli:»#lfcWtt, IIT2 0M-ciTlfc 
^ta-Cl 7M. 31^T (8 6t) -T?8P#lfflRJS 



[0 0 6 4] RJS»««r**3 y y hA*ffc:tt 

AU h;uxyi y y h^$r^lx. 6 0 — 6 5<C-cy- 

TKife 20, j^MOPH7) „ m&*# 

^>"^>- / /^^i^=9/i (^fiit) ) 

T4-^^;/^4' - (2' ■ ■ , 2' ' -v^cnxvU 

tf v y y^jvr % ^ < 1 2 a ) 4 3 . 9 8 g & 

3ll&lft^8 9. 4% 
m. p. 4 9 — 5 0*C 

^T.*^? Y>V (m/e) ; 451 (M^ ) , 7 8 
l H-NMR^ hJ^ (4 0 OMH z, 6 ; p p m in 

CDC 1 3 ) : 6. 8 7-7. 0 3 (m, 6 H) , 
7. 08-7. 18 (m, 3H), 7. 20-7. 38 

(m, 13H) , 7. 66 (d, J=8. 8Hz, 2 
H) , 9. 8 1 (s, 1H) 

[006 5] (4) 4- (4' ' , 4' ' ~^7xx;V 
- 1 ' ' , 3' ' --7?i?*L~M -4' - 

{2* ' ' , 2' ' ' -W=.z=.)V\?~)V) Ky^xx 

5 0 0ml tf>£:j&:7 7 * = lC^#ffl^T-e. fl^CD 4 
-TM^/l— 4' " (2* ' , 2* ' -^7xx;vifx 
/V) h y 7 cnxiyVT (12a) 3. 72g (8. 2 
^y^e/v)&tF3, 3— i^7x=.;vr y A'jEIWK* 31 ^ 

/VJi^/U (6 a) 3. 3 5g (9. 7 ^ V ^r/^) > * 
^^^-^-y^DMF 3 7ml ^itM, 
-Cat^U^tC^*$^rfce 3fcWC;& D^ter t - 
^h^>Kl. 09g (9. 7 ^ y ^e/v ) Sr^fi<5o^D 
£ (2 0-3 3tlC^) > «a-C16#WK*$*TL 

[0 0 6 6] K*»«Sr^^/— >^3 7 0ml 

*ic^U WfflLfctt*Sr*RU 5. 6 7g^ 
fc 0 ^M^y^W^A^P^b^^^- 
?R : '0 J g>/n-^*D->=9/l C^fiit) ) i-T 

msu. 8 0g^r#fc o r^rtb^hy^24o 

m 1 fcSMfc^/w 3 5ml U 
4- (4* » f 4* ' -^^xvV- 1 ' ' , 3' * - 
^^k*/) -4' - (2' ' ' , 2' ' * -Vy~ 

=ljw~j\s) hy7xx/vr?> m^it^^o 1 ) 2. 

73 g (*l«#^^b^7^- (HPLC) "CO 
«[99. 7%) OjfrfeJSft£:#fc 0 
^i|X^5 2. 8% 
m. p. 1 0 8-1 0 9^ 
[0 0 6 7] ~<Di><D<DX^* hJ^—ftt&tot&Q 

-Cfc^o 

^-NMR^ ^ (4 0 0MHz, CDC 1 3 , 
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Sppm) : 6. 66 ( 1 H. d, J = l 5. 1H 
z) , 6. 77 (1H, dd, J = 10. 7Hz, 1 
5. 1Hz) ,6.80 (1H, d, J = l 0. 7H 
z ) ( 6 . 87 (2H, d, J=8. 7Hz) , 6. 9 
0 OH, s) , 6. 92 (2H, d, J=8. 7H 
z) , 7. 0 0-7. 0 5 (3H, m) , 7. 15 (2 
H, d. J=8. 7Hz) , 7. 19-7. 42 (22 
H, m) 

MASS (m/e) : 6 2 7 (M* ) . 45 1 
[00 6 8] H^0IJ 2 

({^^>2, n = l, R 1 , R 2 , R 3 » R 4 » R 5 = H) 

[00 6 9] (1) 1, i-^x^Vxfl/y (4 
a) O^J5fc 

^31. 6 g (1. 3*A0 ^Hff7tKP77 
(THF) 5 0ml^tt^ £btC3*ifi> 

#&tt*THF 6 0 0ml St^PX, mtt*r/l'#X&fr 

^ .laaA-e i »W» t ^ y =r t 
[0070] r-<BfiO&*«^ ^xyy (3a, 

R\R 2 -H) 1 8 2. 2 2 g (1. 1 *M tmMT 
HF364ml©W«*3 5-4 0t, 3 0»IB"C« 

yoiftry^x^^ii 4 0 o g^^i^ 

20 0. 2 3 g (^/7*yyJ:91fl»**9 8. 6 

[0 0 7 1] 1 9 y h/VOK^S^^^^I^-tlB^fi 1 ' 
1-^7x^^-^200. 2 3g, WV3^4 
0 0iDlltJ 5 p-l'^ :/ ^ y ^ (PTSA) 1 g 
SriP*.. h^^WT (9 4M16t)t,2 ff»m 

»«U fti, i-^ 

7l ^xfuy (4 a, R 1 , R 2 =H) 19 0. 0 9 
g£#fc 0 :©tl, l-^7x^xfl/y (4 a) 
%Xf?u-tt%9 7'('V>-?l&'g (b.p.l0 3 t C/lmoi 
Hg) U 1 7 4. 06g<01, 1-S^^A-^W 
(4 a) >-<t 93I8»*IX^ 9 6 . 5 

[0072] (2) 3, a-^^ry/^pyK 

(5 a, R 1 , R 2 =H) <0&& 



3 0 0mlS^^7^3l--tl21. 

(4 a) 5 4. 1 3 g (0. 3^V) , WSfel 0 
8. 2 6 g, /^tfV^TA^fc Kl 3. 5 1 g (0. 

4 5^) *rtt&*. f^LTO3 0t, 3. 51 
-C»b7K*13. 67 g (0. 3 7 5^) £»fc#*A, 

MI»Ufc«-««Lfc. S«»**2 0 0ml 
&AU WVxy2 0 0mltm 2 %y— ^ 

»6 8. 4 2 g» Z.tl*\f?*-tt%**7'< 
-£>'7?M%i (b.p. 1 2 0—1 3 2 < C / /lmmHg) b, 3, 
3-v?7x^;V7y^ny K (5 a) 5:5 7. 51g 

(3 a) £9m!6Mfc^7 9% 
^-NMR^ ^ (4 0 0MHz, CDC 1 3 , 
6ppm) :4. 11 (2H, d, J = 8. 0Hz), 

6. 23 (1H, t, J=8. 0Hz) ,7.21- 

7. 4 1 (1 OH, m) 

MASS {m/e) : 2 2 8 (M + ) , 19 3, 17 
8,115 

[0 0 7 3] (3) 3, 3-i?7x^r'J/VSii 
^^-;vzr.^;v (6 a, R 1 , R 2 =H) <D&& 

3, 3-^7xx;vry/^py k (5a) 40. 75 

g (0. 15 5^/V) Wbyxf/V^77^b9 

4. 48g (0. 5 6 9^) Sr2 4«pW31«H*i*U 
fc 0 3, 3-^7x^7 1)^0!) K (5 a) <£>?B2c 
%£j37^>7 P-v h ^77^ — (GC) "CAt^U, IxJ&^T' 

0 -203t/lrfg) U 3, 3-^7x^V7y^ 
^fe^J^- = f~)\/zz-7s7~ f\s (6a) £r5 5. 39 g3§fc 0 
1^9 9% 
[0 0 7 4] ^-NMR^^ hA' (4 0 0MH z, 
C D C 1 3 , 6ppm) :1. 31 (6H, t, J = 
7. 0Hz) , 2. 71 (2H, dd, J = 7. 9H 
z, J=22. 4Hz) , 4. 08 (6H, dt, J = 
7. 1Hz, J = 7 . 6Hz), 6. 12 (1H, q, 
J==7 9Hz> j = 7 . 6Hz) , 7 . 2 2-7. 3 
8 (1 OH, m) 

MASS (m/e) : 330 (NT ) , 19 3, 115 
[0 0 7 5] (4) 4, 4' -^/K/Vby7x^ 
TSV (8 a, R 5 =H) <D&J& 

1 J) y F ;KD^7 7^3 1^^^ 1 ^ K (D 

MF) 4 4. 74 g (0. 6 1 2^) , 
y2 0 0mlSrtt^ 5-10U 3 0dt-tW 
^iJ;U9 3. 8 2 g (0. 6 1 2^^) fcjBT bfc 0 
h !)7x^7^ (7a) 50g (0. 20 

4^e/w) * 2 0 0 m 1 p 
£^i&T, 3 0»tiDit. #CV^, ^^121 
£ b JcaSSfcT 2 4 R#MflH* b7t 0 
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[0 0 7 6] }§m y &. DMF4 4. 7 4 g (0. 6 12 
*r/W) , =1^*1)^9 3. 8 2 g (0. 6 12^r 

no*iRSr6 s^-ci wMMtu ^> 
jftHtra^ s e . e g ^#fc 0 >r y tr^r* 

=i -frfr h 2 [ilffMr A tt 4 , . 4 ' -^/^/Vhy7 
x -;V7>y (8a) 2 4. 3g ®W3 9. 5 
%) £#fc 0 

m. p. 1 4 8. 5-1 4 9. 5<C 

-vTs*^? b A' (m/ e) ; 30 2, 301 (M* ) , 
30 0, 27 2, 24 3, 16 7, 141, 45 
^-NMR^ ^ (4 0 0MHz, CDC1 3 , 
6ppm) : 7. 15-7. 22 (m, 6H), 7. 2 
7 ( t> J = 7. 3Hz, 1H), 7. 41 (t, J = 
7. 4Hz, 2H) , 7. 78 (d, J = 8. 8Hz, 
4H) , 9. 90 (s, 2H) 

[00.7 7] (5) 4, 4' -If* (4* ' , 4' ' - 

100ml«77^3(-4, 4' -^^/^MJ 
7xx/VT^y (8a) 3. Og (9. 9 3^^) 
3, 3-^7x^7 y /^^r/v 
(6 a) 7. 52g (21. 8 3^^) > DMF 6 
Oml &tti&*, #y e r t-^h^^K2. 6 
7g (2 3. 8 5P^) «r^ft<5o*PA.fc 0 17«FfB 
4, 4' -^;^;^fy7x^;V7^ (8 
a) ©S»TLC (Wf^n^b^^-) 

[0 0 7 8] :©^»^^/^6.00ml 

5. 8g<Dft3BftSr#fc Q h;^y^P ? ^p B B UT4, 
4' (4' ' , 4* * -v^^~/V-l' 

%02) &3. 31g GSf£J|X^50. 9%) #fc 0 
m. p. 115^116t 
[0 0 7 9] -(DhWTs^? F;l/f-^(iof£Ot^ 

^-NMR^ ^ (400MHz, CDC1 3 , 
5ppm) : 6. 67 (2H, d, J = 15. OH 
z ) , 6. 78 (2H, dd, J = l 5. 0, 10. 7 

Hz) , 6. 85 (2H, d, J = 10. 7Hz) , 

6. 9 3-7. 4 0 (3 3H, m) c Z.<DtiL\Zs W T 
-fcN-*£LT6. 25 (t, J = 11 Hz) , 6. 3 

6 (d, j = 1 1 . 6Hz) tmwzthtz. (^-a* 

0 MASS (m/e) : 6 5 3 (M + ) , 4 7 7, 
3 7 3, 2 8 1 
[00 80] MMffl 3 



4, 4* — tr* h* * , 4' • —i? (p-h-y/W - 

1 ' ' , 3 ' ' -Zf#i?^~M hy7x^7^y 
(flj^frS^ 5 s n = l, R\ R 2 , R 3 , R 4 =4-M 
e, R 5 =H) £>^f£ 

[0 0 8 1] (1) 1, (p-by^) 

(4b, R 1 , R 2 =4 -Me) <^^^#S^TT% 

ly^ww^^^^icis. 6g (0. 65^ 
/v) fD^tr^i/VJ*. 2 0ml OTHFSrAtU 4>&£> 

zxl^I 11. 1 5 g (0. 6 5^-A') OTHF 5 0 0m 
l«*«:2BSBlk ^4 0tt^TU W^Tf&m 
£W«Lfc. Z.tl\Zp-*3-/l'T J £h7~;>8 3. 7 
5g (0. 6 2 (DTHF2 0 0ral^»i 

w&x% 3 usra-eiST ufco $ b jc 3 isna^ia-e 

S#U «4l*liB31«B»»tfc. B6i««*:»»b, 5 
[0 0 8 2] r^gEMSrb^v-CttffiU .y-^K* 
K PTSAO. 5g?:M, 4^ra3S«ffll^b'r^ 

fco a^rtWSrtr^n-fd-t^^W-tfV'-eaKS (b-P- i 

2 0-1 2 l < C/lminHg)b. 1, 1 — (p- b 0 
;U) (4 b) 9 8. 5g£r#fc 0 
p-^/vTir b^^y i^<b<£>S^HX^7 5. 8% 

[0 0 8 3] (2) 3, 3-^(p-h!)^)ry^ 

n y K (5b, R 1 , R 2 =4 -Me) <D^f& 

lf i «i/7x^;Wx^l/y (4 a) <7>ft:fc>9i-l, 1 

_o? (p _^y /V ) zr.*3-uz/ (4b) 70. 5g (0. 

3 3 7^/W) SrJBVV /^^MT^t Kl 5. 1 
(0. 5 0 fr^V^£^». *t«2© (2) 

^pCr^^^tfV\ ^J&$>5 8. 7 g£#fc( b.p. 1 
5 3-1 7 S'C/liumHg, Si&ifc^ 6 7 . 9%) 0 -tt 

^fyd^s8*u-c3, 3-^ (p-hy/v) r 

y yv^ nil K (5b) 49. Og 3r#fco 
3®t&lfe^ 5 6. 7 % 
m. p . 6 6t: 
[0 0 8 4] 3, 3-^ (p-by/V) TJ^nJK 
(5 b) co;*^ h/l^-^H*Ofc*50"C*)So 
^-NMR^ b/l' (4 0 OMH z , CDC 1 3 , 
5ppm) : 2. 33 (3H, s) , 2. 39 (3H, 
s) , 4. 13 (2H, d, J =8. 1Hz) , 6. 1 
7 (1H, t, J=8. 1Hz) , 7. 01-7. 24 
(8H, m) 

MASS (m/e) : 2 5 6 <M* ) , 2 2 1, 2 0 
6, 16 5, 12 9 

[0 08 5] (3) 3, 3-i?-p-byA/7y/Hi 
^^ywn^xA- (6 b, R 1 , R 2 = 4 —Me ) 

3) 3-^7x^;v7y;^o>) K (5a) tDft*>*) 
\C 3, 3-v> (p- MJ*') ry^ny K (5b) 
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3 5. Og (0. 1 36 5^) fcfcfflU hV*-** 
^7T^H?r68g (0. 4 0 9^) ttffi 
tt, J»«2o (3) fciWKttK«tffv\ «S®2S 
^4 9. 3 g#fc 0 r*t«r^*v^bl¥»ftt'"C2 

9. 9g^)3, 3-^ (p-hVM ry/n»s^ 

^/vch^tvU (6 b) £r#fc 0 
4lMK*6 1 . 1 6% 
m . p. 5 6. O'C 
[0 0 8 6] -(D^CDtD*^? Y/V?-*tt&<Dh&y) 

X H-NMR^ W> (4 0 0MHz, CDC1 3 , 
Sppm) : 1. 30 (6H t t, J = 7. 1Hz) , 
2.3 2 (3H, s) , 2. 3 9 (3H, s) , 2. 7 
1 (2H, dd, J=7. 9Hz, J = 22. 4H 
z) , 4. 07 (4H, q. J=7. 1Hz, J=8. 
1Hz) , 6. 05 (1H, dd, J = 7. 9Hz, J 
= 15. 2Hz) , 7. 06-7. 19 (8H, m) 
MAS S (m/e) :358 (M* ) , 221, 129 
[0 0 8 7] (4) 4, 4' -tf* [4' * , 4* * - 
c; (p-hPA^) -1' ' . 3* .' -?**J=.~A* V 

4, 4' -^/I'^/Vh'^x^VT^y (8 a) 3. 
0 1 g (10^^) fc«BU 3, 3-^7^=/^ 

r y ^MBK^^/^^f/^ (6a) <Df^^ t> 3 , 
3 ( p - b y /w) r y ;ummv^'i'= c -*T/i' 

(6 b) 7. 52g (2 1^!)W) UfcK* 

HJfe«2*> (5) tf^fiCLt^^tTV\ 4, 
4' -tr* C4' ' , 4* ' (p-h'JA') - 

1' » , 3* ' -~f9*?^—M h P 7x^7^> 

(09 jj*f 5 ) £ 3 . 5 1 g #fc 0 
3ltw^4 9. 4% 
m. p. 1 2 3-1 24t 

^-NMR^ (4 0 0MHz, CDC1 3 , 
6ppm) : 2. 34 (6H, s) , 2. 40 (6H, 
s) , 6. 6 2-6. 6 7 (2H, m) , 6. 78- 
6. 8 2 (4H, m) , 6. 93-7. 2 9 (29H, 
m) 

n<CH&l-. v^t-t-^ttt6. 24 (t, J = l 
1. 4Hz) . 6. 35 (d, J = H. 4Hz) 

ws*wfc (v^-m^^) o 

MASS (m/e) : 7 0 9 (M* ) , 4 9 0, 2 1 
9,169 

[0 0 8 8] H»*J4 

4 _ 7 i*-/l,-4' , 4* ' C4 1 * ' , 4' ' ' 

(p-hyyv) -r ■ , 3' ■ ' 

h!J7x ^/KT ^ V (^l^{b^^ 13. n = 1 , R 
\ R 2 , R 3 , R 4 , R 5 =4-Me) <D&& 

[0 0 8 9] (1) 4, 4' 5/^-4' ' 

fyl/h^x^vr^y (8 b) <£>^J& 

h!)7xr:;ur^ (7a) Oftto9K4-^^by 



7x^VTvy (7b) 28. 73g (0. Ill* 
/V) LfclWttJU HJ£#J2 0 (4) t^i-tr 

^/&£*tV\ (D4, 4' -v?*/i^A—4' ' 
MJ^ai^/wr^^ (8 b) £3. 8 4 g#fc 0 
SEMX^l 1. 8% 
m. p. 153. 5-15 4*: 
[0 0 90] (2) 4-^^-4' , 4* 1 -tT\* 
[4' ' • , 4' f ' -S? Ip-hVM -l' ' ' » 

^1 3) <D&&L 

4> 4* h ]) 7x^7 S V (8 a) <Dft 

fr*)\C4 t 4* -^^/v-4" -^f;VMJ7x 
j^WT S V (8 b) 1. 0g (3. 2^y*A-) 
U 3, 3 - v^7 x^;vr y /H^^xf ;wx^r/v 
(8a) OWKS, 3-^(p-hy^)ry/Vl 
i^xf/^T/V (6b) 3. 4 3g (9. 
*M «WU»*tt, HJ£#l2£> (5) fcPI«^U 
r4 _^f;V-4' , 4* ' -tT^ C4' " ' , 
4 > > . _^ (p -. h y /V ) -1' ' ' , 3* 

^ ^ol^ao 7 * ^/wr ^ v (flJ^ffrS^ 13) ^ 

1. 5 5 g #/c 0 
Sf&JiX^ 6 7.2% 
m. p. 13 4-13 5X: 
[0 0 9 1] Z.<Di><D<DX^# b/^f— fti&lDM*)-? 

ifc><5© 

^-NMR^b/^ (4 0 0MHz, CDC 1 3 , 
Sppm) : 2. 29 (3H, s) , 2. 33 (6H, 
s) , 2. 39 (6H, s) , 6. 64 (2H, dd, 1 
J = 14. 5Hz, J=6. 7Hz), 6. 75-6. 
82 (4H, m) , 6. 9 1 -7. 2 0 (2 8H, m) 
rcomi-> ^t-t°-^itT6. 23 (t, J = l 
1. 4Hz) , 6. 32 (d, J = ll- 4Hz) ftS« 

mzftfr (v^-»^) c 

MASS (m/e) : 7 2 3 (M + ) , 504 

[0092] mmm 5 

4-^1 b^^-4 > , 4' ' -If* C4' ' ' , 
4 . . . _^ (p-hy;V) -1' • • , 3* • ' -7 
# -Jolz^M h V 7x^;vT ^ V (^l^b^^f 18, n 
= 1, R 1 , R 2 , R 3 , R 4 =4-Me, R 5 =4-Me 
O) (D&tfL 

[0093] (1)4, 4' -^*/^A—4' " 
h^-i^b y /VT^^ (8 c) GD-a 

hij7xx;vr^ (7 a) ^t>t)i-4-> h^v-b 
]j7x^r$y (7c) 20. 0g (0. 0 7 5^ 

>v) feltfflbfcfii^tt. *1K«2 0 (4) i^tt 
RlS*1TV\ 4, 4* -^^^/^-4' ' 

h y 7x^7^ (8 c) 19. 0g$r#fc o 
S^W7 6. 5% 
m. p. 113-114*: 

[0 0 9 4] h/V-r — ^li^fc<Dil?)"C 



-18- 



&<5o 

l H-NMR (4 0 0MHz, CDC1 3 , S-PP 
m ) : 3. 8 5 (3H, s) , 6. 94 (2H, d, J 
= 9. 0Hz) ,7.12 (2H, d, J=9. OH 
z ) , 7. 17 (4H, d, J = 8. 7Hz) , 7. 5 
6 (4H, d, J=8. 7Hz) . 9. 88 (2H, 
s) 

MASS (m/e) : 331 (M* ) , 3 16, 2 5 
9,230 

[0 0 9 5] (2) 4-*h**S-*' , 4' * -lf^ 
[4* * ' , 4' * ' — ^ (p—MJAO —1* ' '^t 

-frWl 8) <D^j£ 

3, 3 - ^7x^^7 y ^IjBIt^^^^ (6 

a) <DfW30K3, 3-^ {p-bVM TDAsWm 
v;xf;vx^r^ (6b) 3. 58g.(105D^) 

*«bu 4, 4' -s;*^hS7*^r5y 

(8a) <Dttfc>9l-4, 4* -i^/l^A--4' ' 
h^V h D 7x^/V7^y (8c) 1. 655g (5. 

«lcur»S*rfTV\ 1. 19g©4-^KV- 
4' , 4 ' ' [4- ' ' , 4' ' ' -5> (p-h 

y,w) -1' ' * , 3' * ' --??*J=>=-M 
=l;vt ^ is m&ik&Vo i 8 ) £#ACo 

SM$7 6. 5%> m. p. 1 2 7. 5-1 2 8. 5 

x: 

[0096] -(Dhcooix^? Y/^-zwewm*)-? 

i H -NMR (4 0 OMH z, CDC1 3 , 6-pP 
m) : 2. 3 4 (6H, s) , 2. 4 0 (6H, s) , 

3. 79 (3H, s) , 6. 23 (2H, d, J = l 

4. 9Hz) , 6. 79-6. 83 (6H, m) , 6. 
90 (4H, d, J = 7. 4Hz) ,7.03 (2H, 
d, J=8. 6Hz), 7. 08-7. 2 1 ( 2 0 H, 
m) 

MASS (m/e) : 7 3 9 (M + ) , 6 0 1, 9 2 

[0 0 9 7] 6 
«**<ffrfr»2 7 (-^li^V^R 1 =R 2 =R 3 = 
R 4 = 4 _ Me> R 5 =4-Br > n=l) <D&f& 

(1) 4, 4* -i?*/^*"-*' ' -^^K^x 
-;V7 * 1/ (8 d, R 5 =4-Br) 

h y 7x^7 ^ y^7/Vf t K (8 a) <D&&tW& 
|:tT4-ynA>y7^^T^ (7d) 12. 0 

g (0. 0 3 7^) ^62. 92g0)4, 4* 
yl^A—4' * -^nAh!J7a:^;l/7^y (8d) £ 

m."p. 2 0 5-6t, S^HX^20. 8% 
[0 0 9 8] ^<Dh<D(D^^ YjV7 s -?\Sfo<Dt&*) 

M^m/e 3 7 9 (M + ), 2 7 1 



^-NMR^^H^ (4 0 0MHz, 6 ;ppm i 
n CDC 1 3 ) : 7. 06 (2H, d, J=8. 8H 
z) , 7. 19 (4H, d, J=8. 8Hz) , 7. 5 
0 (2H, d, J=8. 8Hz), 7. 7 9 (4H, 
d, J = 8. 8Hz) , 9. 9 1 (2H, s) 
[0 0 9 9] (2) tfl^ffc-fr* 2 7<D&& 

3, 3-iS-p-hVTV tvwmt^*?'^*^* 

(6b) 1. 79g (5^*;V) kA, 4' -i**A> 
^-4' • -/pi.MJ7x^7^y (8d) 0. 

7 6 g ( 2 ^ y *^) a»e>«**ft;-&» 2 ^ f^tn^ ur 
1 . 3 5 g <D&\7Fik&yo 2 7 £r#fco 

1M^8 5. 6%, m. p. 1 46-1 4 9t 
[0 10 0] «WMfc£*2 7<DX^<? b/^—*tefrV> 

^ (SIMS) ;m/e 78 9 (M + +1 

), 570 

X H-NMR^ (4 0 0MHz, 5; ppm l 
n C D C 1 3 ) : 2. 34 (6H, s) , 2. 4 1 
(6H, s), 6. 61-6. 65 (2H, m), 6. 

7 8-6. 8 2 (4H, m) , 7. 0 8-7. 32 (2 

8H, m) 

~<om^ — tT— ?kVX6. 20 — 6. 35 

(m) &&mmzh,it (v^-s^) o 
[oioii mmm 7 

m^it&VQl (-jWim^tR 1 =R 2 =R 3 =R 

4 =R 5 =H, n = 0) 
[0 10 2] (1) 4' - (4, 4-i^7~~/l'-l, 
3-^^^oi^/V) — 4 — sM^A"— b y 7^^- 
^ (1 3 a. R 1 =R 2 =R 5 =H) <D&& 

^iODMF3 0 0ml^ 3, 3-i?7=-=* WT 

16 6^) k4, 4' -^/V-^/Ub^x^T^ 
y (8a) 5 0. Og (0. 16 6^V) fcSr*»$ 
i§\ »j$lWb5-10U 1 0#Kn?#y **tert 
-Vh^>K2 0g (0. 17 8^) £:/>fi<5oaD 

wtu-ca»7 6 v 3g«*fc. 

g»m^/U=9/l (Wlifc) "CWXbl 9- 8g(D^ 

^JlX^ 2 5. 0% 
[0 10 3] -(0^00^ y/Vy £ —?tX&i<Dk*$*) 

-e**-^ (m/e) ; 4 7 7 (M + ) , 2 8 6, 
20 3, 168, 91 

X H-NMR^ hA* (4 0 OMH z , CDC 1 3 , 
5 ppm) : 6. 70 (d, J = 14. 0Hz, 1 
H) , 6. 82 (d, J = 10. 8Hz, 1 H) , 6. 
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85-6. 90 (m, 1H) , 7. 00-7. 4 4 
(m, 13H) , 7. 68 (d, J=8. 8Hz, 2 

H) , 9. 8 5 (s, 1H) 
[0 104] (2) 4- (4' ' , 4' ' -5*7*=^ 

-1' ' , 3' ' -^v^^/V-) -4' - 
(2' ' ' 2' ' 7 — ^7s^^^) h!i7xx 

/ur^ (Wft^i* Rl =r2 =r3 =r4 =r 

5 =H, n = 0) 

10 0mlK77^3l:I^» 4 7 - 
(4' ' , 4 7 7 = ' , 3 7 7 

i/cn^) -4-*M/WM)7x^7^>' (13 

a. R 1 =R 2 =R 5 =H) 3. 9 1 g (8. 

; u) % Vy^/vt^tvwmkV^^^fr (10 

a) 2. 9 5g (9. 7 5!)*^) . tt*DMF3 7m 

Mert-^h^KL 09 g (9. 7 S V 
£/>#<5o;bt]x. (20-3 3 ^{C^) . 16^f 

/U=9/l (*«lt) T*3|tjKU4. 8 0g=Sr#fc o rfL 

u &mt&%o i (dm&&& 2 . 7 3 g $r#fco 

MM** 5 2. 8 % 
m. p. 1 0 8-1 0 9t 
[0 10 5] bA' (m/e) ; 6 2 7 

(M + ) , 4 5 1 
^-NMR^ ^ (4 0 0MHz, CDC1 3 , 
6ppm) : 6. 66 ( 1 H, d, J = l 5. 1H 
z ) , 6. 77 (1H, dd, J = 10. 7Hz, J = 
15. 1Hz) , 6. 80 (1H, d, J = 10. 7H 
z), 6. 87 (2H, d, J = 8. 7Hz) , 6. 9 
0 (1H, s) , 6. 92 (2H, d, J « 8 . 7H 
z) , 7. 0 0-7. 0 5 (3H, m) , 7. 15 (2 
H, d, J = 8. 7Hz) , 7. 19-7. 42 (22 
H, m) 

[0106] mmw 8 

4- [4' 7 , 4' ' -S? (p-h!)^) -1' ' . 
3 / / -7$V^)V\ -4 7 - C 2 7 7 , 2 7 7 

3*3. -^lW^R 1 =R 2 =4 -Me, R 3 

= R 4 =3 -Me, R 5 =H, n = 0) 
[0107] (1) 4 7 - C4 7 7 , 4 7 7 -i> <p- 
hy/v) -1' ' , 3 7 ' -Zff*J=.~Ad -4-^ 

-by 7x^r^y (i 3 b. r 1 =r 2 =4 

-Me, R 5 =H) <0&f& 

3t 3 -^a^rJ/«»*fA«^ (6 
a) ©ftfcDfc. 3, (p-hy/V) T'J;« 

^xf;Vx^r/> (6 b) 5 9. 50 g (0. 166 



^e/V) $:^V\ 4, 4 -v^/l^/l" b y 7x^7 ^ > 
(8a) £5 0. Og (0. 16 ftffibT. * 

J£0ij7<O (1) tPI«<o|ftf^Srfl3tev>2 4. 3g<Dfi£ 

b^Sja^««E"X?Sttft«rft*5rfc^«tl9 1 6. 5g 
<OjS6»*Sr#fc« l^Wl. 9 - m. p. 14 

3-145t 

[0108] b/i^?— #\*&<ok&*) 

^**s<? b/V (m/e) ; 5 0 5 (M* ) , 2 8 6, 
16 8 

^-NMR^h/V (4 0 0MHz, 5;ppm i 
n CDC 1 3 ) : 2. 3 5 (s, 3H) ,2.40 

(s, 3H) , 6. 6 7 (d, J = 1 4. 4Hz, 1 
H), 6. 79-6. 90 (m, 2H), 7. 0 0- 

7 . 0 7 (m, 4 H) , 7 . 0 8-7. 3 7 (m, 15 
H) , 7. 67 (d, J=8. 9Hz, 2 H) , 9. 8 

0 (s, 1H) 

[0109] (2) 4- (4' 7 , 4' ' (p-b 
y/V) -l 7 7 , 3' 7 -4' - 

[2 7 7 ' 2 7 7 7 ->> (m-MJ/V) tr^/vO by 

4/ _ [4' ' , 4' 7 (p-hy^o -1'"' . 

3/ / _ ^^^x^;V] — 4— afc/l^AO —by — 

zvr^y (i3b) 3. 5 g (e. 92^y *M . & 

(m- b y /V) * ^E»lfe^^3i^^^ ( 1 0 
b, R 3 =R 4 =3-Me) 2. 53g (7. 61^!) 
^•/V) ^3 0ml^DMFl»U 0. 9g (8 0. 
2^y-=e/^) <OX D — tert — ~? h^cis V&&Mt b 
T/SV>-CHlfefll7 (6) i:PWIl!iKl6. «*yffi«?ft<^ 
2 . 5 3 g (D&lTFik-etVO 3 $:#^o 
S^HX^ 8 8. 7% 

[0 110] rot>oco^^<^ V 7\^r—$ \lLft.(D tte*) 

-^^^^^ b/^ (m/e) ; 6 8 3 (M + ) , 4 6 4, 
3 4 2, 2 8 2 

^-NMR^ (4 0,0MHz, 6 ;ppm i 
n CDC 1 3 ) : 2. 30 (s, 3H) , 2.33 

(s, 3H) , 2. 34 (s, 3H) ,2.41 (s, 
3H), 6. 59-6. 67 (m, 1H), 6. 77- 
6. 8 3 (m, 4H) , 6. 8 3-6. 8 8 (m, 3 
H) , 6. 92 (d, J = 8. 6Hz, 2 H) , 6. 9 
7-7. 13 (m, 10 H), 7. 13-7. 25 

(m, 1 3H) 

[0111] mmm 9 

4 _ [4/ ' f 4' ' -V (p-bP^) "I' ' > 
3/ / -^^^xn/l.] -4' - (2 7 7 , 2 7 ' 

7 =->v b y 7 31 ^/v7 ^ > m^it^ 3 

1% R i =r 2 =4-Me, R 3 =R 4 =R 5 =H. n 
= O ) 
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3. Og (6. 5 3^^) tf>4-tfvW5A—4' - 
(12a 



=R 4 =R 5 =H) . 3, 3-^ 



2. 58 g (7- 18;!)^) ^ *!)^-tert-^ 
h'*3"K0. 97g (8. 6 4-;y^V) . DMF30 
mlfcjafc«7© (6) *IM*0!^S:frfcv*3. 9 1 

1' ' 3' ' — :/*S*c;=./U] -4' - C2' ' , 
2 / / '-is? ^z=./U¥^M M^sJi/l'TSV 

4 frg* 3 1 ) Sr»fc. 
SI|iR^9 0. 4% 
m. p. 1 2 4—1 2 5^ 
[0 112] £<01>©<D*'<* h/^X— ^W*©**^ 

-r*;*^ byv (m/e) ; 6 5 5 (M + ) , 4 3 6 , 
17 9, 4 3 

^-NMR^ hfr < 4 0 OMH z , 6 ; p pm in 
CD C 1 3 ) : 2. 34 (s, 3 H) , 2. 40 
(s 3H) , 6. 5 9-6. 6 7 (m, 1 H) , 6. 

7 6-6. 9 5 (m, 9 H) , 6. 95-7. 37 
(m, 2 5H) 

[0113] m^m 1 0 

4 _ [4 / ' , 4' ' -^37*^-1' ' . 3' ' - 
-ffV^A* -4' - (4' ' ' . 4' ' ' -V CP 
-hPAO -1' ' ' , 3' ' ' ^ 
7x^7^^ (^{^3 6, -ft£5UlC*5^TR 
i = R 2 = 4 -Me. R 3 =R 4 =R 5 =H, n=l) 

3. 5g (6. 9 2-;!)W) 0>4' - (4' ' , 
4 / / _^ (p _ h y, V ) _i' ' , 3' ' 

~,v) -4-^5/^3 ~ h y7x^r^ (13 

b) 2. 52g (7. 6 3>;H/V) <*>3, 3-5?:7~ 

^^f/HW^^^-^^^^ (6 a) * * * yT * 

A-tert-^b^KO. 9g (8. 0 2mM) , DM 
F3 0mlt»«7© (2) t»MU4. 7 
lg(D4- (4' ' , 4' ' -S^^A—l' ' • 
3 / / -^^mAO -A' - [4' ' ' , 4' ' ' 

(p-MJyV) -1" ' , 3' ' ' -f*V~~ 
/U] h ij 7 * ^/l/T S V («a*ftA* 3 6 ) ^#fco 
3®!&ite^9 9. 8% 
[0 114] rtf>t><£>£>*^ h /Vy*— ? k&Q 

•v^^^t hA- (m/e) ; 68 1 (M* ) 
^-NMR^ ( 4 0 OMH z, 6 ; p p m in 
CDCI3 ) : 2. 35 (s, 3H) , 2. 40 
(s, 3H) , 6. 6 0-6. 6 9 (m, 2 H) , 6. 
7 5-6. 8 8 (in, 4 H) , 6. 93-7. 1 2 
(m, 6H) , 7. 10-7. 3 2 (m, 1 9 H) , 
7. 3 2-7. 4 3 (m, 3 H) 



Z<D\Zfr\Z~v<1 — kW^U6. 2 2 (t, J = 1 
1. 6 Hz) , 6.3 8 (d, 1 = 11. 6Hz)MI 

[0115] mmm 1 1 

mmt^A 1^ (r 1 . r 2 =2, 2' 

V, R 3 =R 4 =R 5 = H. n = 0) 
(1) 10, ll-5?tHo-5-^f^-5H-i? 

( a , d) iy^xi^zfy"^ (4 c) 
1^2 1] 



>CH 2 



(4 c) 



[0 116] 4P77^= J |I^nV^^13. 8g 
(0. 5 7 6^) fcWITHFBOOmlWBi*, 

^20-30 ^(d^o «t 5 K 4 PWBTfiMb* ^«r?fc 

Og (0. 48^) /|£ih;^y300ml» 

2*IB"«ITtfc. «"C5*IBKIS**. v^>/* 

*"C**, *ifeLfc 0 Mft« ^500mK p 
-b/vxy7;^y^0. 5 gSrj!JD;t* »HWtft# 

^affl*y-^*ftak wwawu b. P . 137 

t/lmmHgt92. 3 g £#fCo rtt*^ ^^d> 
£>??»* U 8 4. 2 g£r#fco 
Sf&Jfc^ 8 5. 1 % 
m. p. 6 8~6 9*C 

-77 7^<? h/V (m/e) ; 2 0 6 (M* ) > 2 19, 
20 3, 17 8, 141, 11 5, 91 
X HNMR (4 00MHz, CDC1 3 , 6 p P m) ; 
3. 0 5 (s, 4H) ,5.42 (s, 2 H) , 7. 0 
9-7. 2 3 (m, 6H) , 7. 3 5 (m, 2 H) 

[0 117] (2) 5- -1 
0, ii-i?tKn-5H-^^/ (a, dDv^* 
^"ris (5 c) <D^J& 

Mfc2 2] 



C=CHCH2C1 



(5C) 



[0 118]»«2^«K:U, 10, 11-^fc 
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~*7*r> (4 c) 2 0. 6 g (0. > Si4i 

gv /.^^r/VftK4. 5g (0. \Z. 

Jftl ftffitiL ^t^f>IttitT2 3. 4 g£# 
fc. 

3l3£lfc3£ 9 2. 0 % 
m . p. 1 0 3—1 04t 

WV (m/e) ; 2 54 (NT ) .219, 
20 3, 141, 1 1 5, 91, 23 
X HNMR^^ (4 0 OMH z, CDC 1 3 , 5 
ppm) ; 2. 70-3. 05 (b r s, 2H) , 3. 
2 0-3. 4 5 (br s, 2 H) , 4. 12 (d, J = 
8. 1Hz, 2H) ,6.07 (t, J-8. 1Hz, 
1H) , 7. 08 (m, 1H) , 7. 1 2-7. 30 

(m, 6H) , 7. 3 4 (m, 1 H) 

[0119] (3)/)-(10, 11-^KP-5H 
_^ y >/ [a, d) V^n^^-r^y 7*^-5) 
^/UlUWfc^^^ 1 ' 31 *'^' 1 ' (6 c) 

[ft 2 3] 



C=CHCH2PCO) (OR 6 ) 2 



(6c) 



[0120] 5- (2-^^f^» * 
l-i;tKo-5H-^/ Ca, d) isfixx^T 
y(5c) 20 g (0. 07 8 6W) > h P 

^ 77/ f b65 g (o. 3 9 3*;v) &i ommm&M 

2 7. 8 g £#fco 

SSfelR^ 9 9. 2 % 

•v**^ h/V (m/e) ; 3 5 6 (M* ) . 19 1, 
12 5 



^NMR^ WV (4 0 0MHz, CDC1 3 , 6 
ppm) ; 1. 28 (m, 6 H) , 2. 67 (d, J = 
8. 1Hz, 1H) ,2.75 (d, J=8. 1Hz, 
1H) , 2. 7 0 (m, 1H) , 2. 9 5 (m, 1 
H), 3. 25-3. 48 (m, 2 H) ■ 3. 93- 
4. 18 (m, 4H) , 5. 90 (q, J = 7. 9H 
z, 1H) ,7.05 (m, 1H) , 7. 10-7. 3 
1 (m, 7H) 

[0 12 1] (4) «3*fl£-Mfc4 1^ 
[ft2 4] 



:=CH-CH=CH ~^y~ N CH=CT 

6 ^ 

[0 12 2] 4 -*/i^/V-4' - (2' ' , 2' ' - 
i/7x^;vt^;v) b!J7x^7^y (12a) 3. 
Og (6. 53^^V) > (10, 1 1-^tK 

n-5H-^/ Ca, d] i/^n^f^yf^- 
5) -xf-yHM^x^x^T^ (6 c) 2. 6 5 
g ( 7 . 1 9 ^ y ^) . »MF 3 0 m K # 
y t^^-tert-^h^^KO. 9 7g (8. 6 4$y* 
;v) &HJfc«7" (2) ^Ra^aMPSrfi^ M^ik&to 
4 1*4. 2 3 g#fc 0 If^HX^ 9 7. 2%^**^ 
^ h/V (m/ e) ;6 5 3 (M + ) , 4 3 6, 191, 
7 3, 4 3 1 HNMR^ ^ (4 0 0MHz, CD 
Cl 3 , 5ppm) ; 2. 70-3. 5 0 (brs, 4 
H) , 6. 6 0-6. 6 7 (m, 2 H) , 6. 7 5- 1 
6. 9 4 (m, 8H) , 6. 9 7-7. 0 9 (m, 4 
H) , 7. 13-7. 4 0 (m, 2 1 H) 
^coiad^cW^"- \+—*kl*X6. 2 4 (t, J = l 
1. 5Hz) , 6. 33 (d, J =1 I- 5Hz) JMR 

[0123] ^!Jfe#J 1 2 
m^it^42<D^ (R 1 , R 2 =2, 2' -a^U 
X. R 3 =R 4 =R 5 =H. n=l) 

[jb2 5] 



/O 

:-ch-ch-ch-Q-n-Q-<:h-ch-ch-c 



[0124] 1. 3g (2. 72^^) (O 4' - 
(4 , , ^ 4 / / -s^aL^-l' ' , 3' ' -~f9 
i?3i=i/V) -4-*^A-h U ^n^A-T^ (13 
a ) , 1 - lg (3. 09$y 0 ~ < 1 0 ' 1 

l-^fcKB-BH-^'/ Ca, d) 

^y^v-5) -xf/HSi^f^^^yv (6 

c) , 3 30mg (2. 9 4 5.9*/^) ^^" te 



r t-^^i/K, 1 0m 1 <ODMF^r^Jfe0t!7O 
( 2 ) PI»<D»«**TV\ m^t-&®> 425:5 7 0m 

MMX* 2 9. 4 % 
m. p. 1 2 5-1 3 0^ 

^**-<* b/U (m/e) ; 6 7 9 (M* ) > 4 6 2 
^NMR^ VA* (4 0 OMH z, CDC 1 3 , 6 
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ppm) ; 2. 7 0-3. 4 5 (b r s, 4 H) , 6. 
60-6. 7 1 (m. 3H) , 6. 74-6. 83 
(m, 3H) , 6. 83-7. 4 3 (m, 3 1 H) 

z<om^ tr-^uce. 20-6. 37 

(m) a*«w$nfc (s/*— fi*S^) • 

[0125] 1 

4 _ (4/ 4/ -^^/w/* v^-a-) -hy^ 

1 0 0 * y y y ^^77^ = 1- b y ^-A-T^V 

(9a) 3. 76g (13. 7 5 9* 
/V) % 3, 3 - ^7x-/W7 !J MM^^^t- 
fi, (6 a) 5. 44 g (16. 4 S 9 *A0 > ft*DM 

f 3 8 $ y y * h/nttta** at»u-c*^Ki*«s* 

f Co - - ^ #!J VAtert--? b^^Kl. 84 g (1 
6° 4^y^e/v) ^>S<5o^nx.. ^tl6^F« 

r©»»«s^^^ UL * »*§u-c7. 24g 

7>f- (JWWK:^^^) "Cft^b6. 0 9g£r# 

4! 03gO4- (4' , 4' -S^a^A^i*"^ 

f&Jfc^65. 2%. m. P. 1 4 8. 5-1 49t 
[0 12 6] rOt>^^ hA^- ^HSc<Ofc*59 

^**^WV;m/e 449 (M* ) . 258, 2 

03, 16 8 

^-NMR^ ^ (4 0 0MHz, 8 ; p p m i 
n CD C 1 3 ) : 6. 6 7 (1H, d, J = l 5. 1 
Hz) , 6. 78 (1H, dd, J = l 0. 7Hz, 1 
5. 1Hz) ,6.89 (1H, d, J = l 0. 7H 
2) , 6. 94 (2H, d, J = 8. 7Hz) , 7. 0 
0 (2H, d, J = 7. 3Hz) ,7.06 (4H, 
d, J=7. 5Hz) , 7. 16 (2H, d, J=8. 
7Hz) , 7. 20-7. 41 (14 H, m) 
[0127] &f&W 2 

4, 4' -i^-v^^— ;v\*~ ;v- h y 7xn;v7 5: 

V <JttMfrfr*2) 

4#§B0g 60-174749 -^f&l- Ufcj&SoX h y 7 
=;;V7^y^7;VfbK (8 a) 1. 51g (5. 0 2 
*9*A) fci?7*-^^»IW^^3: 4 6 
g (11. 4 ^ 9*/H ^b4, 4' -tf*-^^ 

h 1; 7x^7^2. 5 3 g 
SfralX^ 83. 9%*m. p. 1 56~157t 
[0128] 3 

1( ! _^7x^v-4- (p-^^;v7^y7x^ 
/v) -1, z-79*J^ 0ttMfcd*3) 

3, 3 - i^7 x=^7 !) /HBS^f ^^7/^ (6 
a) 3. 3gtp-^^7^y^^T;vft K 

1 . 4 9 g &«*dmf 5 0 ^ y y ^ y 




r> A t h K 1 ; 2 g &'>fi<5o*ax.. ^TR 

£EU ft^^/l/d>?>lf3efiSrU-C2. 3-5g©l, l ■ 
-v/^^A— 4 - (p-^f/V7 /V) - 

1, 3-^*^^ (tb«^^fe3) *r»fc. 
1M$7 2. 3%, m. p. 1 7 9-1 80^ 
[0 12 9] &J$M± 

1, 1-^:7^^-4- (p-^-n^DW; 
/^^/U) -1, 3-^^^V (tb«^^4) G> 

1. 49g§rp-^-n-/n^r^^7;V7 

t k 2 . 0 5 g t£gE;tfctsaM*a-j*0g 3 ^ mm?- b"c 

2. 35g^l, l-^^m^/^-4- (p-i^-n- 
^^7^7x^1 -1, 3-7 9 OtiSE 
ft^$>4) £#fc 0 

3iaMX*7 3. 8%. m. p. 9 4. 5-9 5. 2*C 
[0 13 0] J&JH«l-4 
jru/viSTlsy/i'- (CD B) lftfi$B£#9 
-H»IB (EIOTb^ (*) Ka-^yE-200 
0) llM^^^ n n j.^>-3 OfiS^^r^^J^ U*C 

u- K (PET) y-(A^J^±XCT^ 
4 5 < C-e3WBtt»Ur»l 5^n^©**lcft 
±Mmt&Vo2. 5. 13. 1 8*r«t«tl*«*. 

<=«awb¥ (*) »#y 
±m±-izmm^ 8ow3«*s^«»i-4 

[0 13 1] ncD<fc 5 K tx#^^ct^M^^ 
«*«Mm*»«IB«i«WK«S P-4 2 81 UUP 

fco «m-6kV©3Ptftlfc5»lll 

1/2 (A^^-fcfr) > *3£tfl»tf 5/uy**G>3fe«rl 

0»IWBa**«<o«®»««fi:v Rlo 

fc 0 r<DJte^Sr^4(c^Ufco 

[0 13 2] lt«« .1^2 
mmti$®) 2 . 5. 13. 1 8«>ft*>?M^ 
2lC*5VMT^bfclt^b^l. 2t«V^»*tt« 

JEW 1-4 t^«i^ur«*#5. etffliu 1W 
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